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SKYMAP CATALOG OF 248516 STARS , VERSION 3.3 

DOCUMENTATION FOR THE MACHINE-READABLE VERSION 

ABSTRACT 

The machine-readable vers ion  of t he  ca ta log ,  as it is cu r ren t ly  being 
d i s t r i b u t e d  by the Astronomical Data Center, i s  described. This ca t a log  
is a compilation of astronomical da t a  prepared pr imari ly  f o r  purposes of 
sa te l l i t e  a t t i t u d e  determination and t racking  appl ica t ions .  The o r i g i n a l  
vers ion  has been improved and updated with co r rec t ions  several times. The 3.3 
ve r s ion  of t he  ca ta log  incorporates  known e r r o r s  documented previously i n  
SRPMAP Error  Reports and includes da t a  from the Michigan Catalog of 
Z-Oimensioml SpectmZ s p e s  for t he  HD Stars, V o l .  3 (Houk 1982). 
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SECTION 1 - INTRODUCTION 

The SKYMAP ca ta log  is a compilation of astronomical da t a  prepared pr imari ly  
f o r  purposes of satell i te a t t i t u d e  determination and t racking  applications.* 
The o r i g i n a l  ca ta log  w a s  compiled by D. M. Got t l i eb  of Computer Sciences 
Corporation (CSC) under contract  t o  NASA. That version has been improved and 
updated with cor rec t ions  several  times. The compilation and statistics of the  
ca ta log  are described by Gott l ieb (1978), while the  SKYMAP system desc r ip t ion  
(Got t l ieb  1979 a )  descr ibes  the generation and u t i l i z a t i o n  of the  da ta  base. 

The 3.3 vers ion of SKYMAP was  prepared by S. F. McLaughlin of CSC, again under 
cont rac t  with NASA. It incorporates known e r r o r s  documented previously i n  
SKYMAP Error Reports and includes da ta  from theMichigan Catalogue of 
I-DimensionaZ Spectral Types  for the HD Stare, Vol. 3 (Houk 1982). Other 
changes include one n e w  f l a g  column, modification of d e f i n i t i o n  o r  scope of 
s ix  o ther  da ta ,  33 new stars added t o  the  ca ta log ,  and de le t ion  of 141 
dup l i ca t e  stars. 
vers ion  of SKYMAP. It performs the  precession from B1950 t o  52000, but does 
not change the  format of any d a t a  i n  the  catalog. The o r i g i n a l  a lgori thm is  
described by Standish (1982). 
has  been implemented t o  avoid the  ex is tence  of unphysica1B-V values  as small 
as -2.0. 

A new precession rout ine  has been implemented i n  the  3.3 

A new set of magnitude ca l cu la t ion  equations 

This document f o r  the  SKYMAP 3.3 vers ion has been g r e a t l y  expanded from an 
earlier one produced f o r  version 3.0 because the  CSC publ icat ions descr ib ing  
t h e  catalog are now out of pr int .  The document is  intended t o  f u l l y  descr ibe  
t h e  character-coded machine-readable ca ta log  so t h a t  users  can process the  
d a t a  without problems and guesswork; a copy should be d i s t r i b u t e d  with any 
character-coded vers ion of the catalog. I f  de t a i l ed  information on t h e  da t a  
compilation, the  procedures used t o  compute the  var ious q u a n t i t i e s  appearing 
i n  the  catalog,  o r  o ther  technical  information, is necessary fo r  the  work 
being done with the  da t a ,  users should t r y  t o  obta in  copies of the  f u l l  CSC 
documentation. Personnel a t  the Astronomical Data Center can provide 
a d d i t i o n a l  information. 

SOURCE REFERENCES 

Got t l ieb ,  D. H. 1978,SwMAP: A New Catalog of Stel lar  Lhta, Astrophys. J.  
SuppL- - 38, 287. 

Got t l i eb ,  D. M. 1979a, SKYMAP System Description: Star Catalog &zta Base 
Cenerat&m and Utitiaation, Computer Sciences Corporation CSC/SD-76/6041UDZ. 

* IMPOKTANT NOTE: THIS CATALOG WAS NOT COMPILED TO PROVIDE THE MOST ACCURATE 
AND RELIABLE DATA AT THE ASTRONOMICAL RESEARCH LEVEL. THE DERIVATIONS OF 
TWO-DIMENSIONAL hK TYPES FROM ONE-DIMENSIONAL DATA,UBV VALUES FROM 
PHOTOVISUAL AND PHOTOGRAPHIC MAGNITUDES, AND STELLAR DISTANCES FROM 
MAGNITUDES AND SPECTRAL TYPES ARE EXTREMELY UNCERTAIN, SO THESE DATA SHOULD 

CATALOG DATA SHOULD BE RETAINED WITH THE DATA AT ALL TIMES OR GROSS 

FACTS I N  MIND CONSTANTLY. 

NOT BE USED WITHOUT CAREFUL SCRUTINY. THE VARIOUS FLAGS ASSOCIATED WITH 

MISINTERPRETATIONS MAY RESULT. USERS OF THIS CATALOG SHOULD KEEP THESE 
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SECTION 2 - TAPE C Q W N T S  

A byte-by-byte desc r ip t ion  of the contents of the charac te r  coded version of 
t h e  SKYMAP CatULOg Of 248516 Stars, Version 3.3 is given i n  Table 1. The 
suggested format can be nmdified depending upon usage, but care mst always be 
exerc ised  when changing charac te r  (A) formats t o  in t ege r  o r  real. Fortran 
77-type format s p e c i f i c a t i o n s  are  used throughout. Default values f o r  
cha rac t e r  data are blanks unless stated otherwise, but note t h a t  the de fau l t  
value f o r  c e r t a i n  numerical data is zero. 

Table 1. Tape Contents. SKYMAP Catatou of 248516 Stars. Version 3.3. 

Suggested Default 
Byte(s)  Units format value Description 

1- 6 - I6 0 

-- 7- 14 - I8 

15- 20 - I6 0 

21- 28 - Aa (18) 0 

29- 32 - I4 

33- 37 - 15 

Number from The Henry DNIper 
Catatogue (Cannon and Picke t ing  1918 
-1924) andThe Hemy Dmper Extension 
(Cannon 1925-1936, Cannon and Walton 
Mayall 1949). 

SKYMAP number, assigned as an 
i n t e r n a l  number i n  the  form x x y y t t ~ ~ ,  
where xx and yy are hours and minutes 
of r i g h t  ascension f o r  t he  s tandard  
equinox and epoch 2000.0 and zzzz is  
a running s e q u e n t i a l  index f o r  a l l  
stars having the  same XK and yy. 

Number of the star i n  t h e S k t h s o n i a n  
A 8 t  rOph3 sica L Ob8ertxzt Om Star 
Catatog (SA0 Staff  1966). 

Number from one of the series of 
Durchmusterung catalogs: Bonner 
Durchmusterung (MI (Argelander 1859- 
1862; IGistner 1903) i n  zones +89" to 
-1" o r  its southern extension 
( S c h k f e l d  1886) i n  zones -2" t o  -22" 
; Cdrdoba LM (Thome 1892-1932) i n  
zones -23" t o  -51O; andcape  
Photogmphic LIY ( G i l l  and Kapteyn 
1896-1900) i n  zones -52" t o  -89O. 

Number of t he  star i n T h e  Bright Star 
Catalogue (Hof f l e i t  1982). 

Number of mltiple-star system i n  
New Cenemt Catalogue of Doubts Stars 
(Aitken 1932). 
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Suggested Default  
Byte(s) Units Format Value Descr ip t ion  

38- 42 --- 15 0 

43- 54 --- a1 2 

55- 62 --- A8 

63- 70 0 

71- 78 . O 

79- 84 

F8.4 

F8.4 

F6.2 

85- 92 

93-100 

0 

0 

101-124 --- 

F8.4 

F8.4 

A sequent ia l  record number fromThe 
Generat Catatogue of Variable  Stars 
(GCVS) (Kukarkin et a t .  1969-70). 
This  number o r i g i n a l l y  def ined i n  
a l p h a b e t i c a l  order  of c o n s t e l l a t i o n  
and bears  no r e l a t i o n  t o  a star 's  
pos i t ion .  It is not a usefu l  number 
f o r  ex te rna l  appl ica t ions .  

S t a r  name (Bayer or Flamsteed 
des igna t ion) .  Greek le t ters  are 
represented  by t h r e e - l e t t e r  
abbrevia t ions ,  as are c o n s t e l l a t i o n  
names. 

Variable-s tar  name (Kukarkin et  at. 
1969-70) cons i s t ing  of a le t ter ,  or  
number (or Greek) des igna t ion  
followed by a c o n s t e l l a t i o n  
abbrevia t ion ,  e.g., R MUS, V1840 SGR, 
PSI ORI.  

Right a s c e n s i o n , a ,  f o r  t he  s tandard 
equinox and epoch 2000.0. 

D e c l i n a t i o n , 6 ,  f o r  t he  standard 
equinox and epoch 2000.0. 

Error  i n  s tandard epoch pos i t i on ,  
taken from the  SA0 when ava i lab le .  
The e r r o r  is set t o  0.5" f o r  AGK3 
stars, 35" f o r  HD(E) stars, and 100" 
f o r  a l l  o t h e r s  except some se l ec t ed  
cases f o r  which the value is 180". 
The reported value is the  t o t a l  
e r r o r  8 t ,  where: 

Galactic l a t i t u d e  @I 1. 

Galactic longi tude GI1 ). 

E a = C 6 = c t / f i .  

Geocentric I n e r t i a l  (G.I.) u n i t  
vectors .  Right ascension and 
d e c l i n a t i o n  a t  s tandard equinox and 
epoch were converted t o  a G . I .  un i t  
vec to r ,  according t o  equation; 
(x,y,z)=(coaS c o a ,  cod  sim, s i d )  
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(continued) m.. . . iaue i 

Suggested Default  
Byte(8) Units Format Value Descr ipt ion 

where, a is  r i g h t  ascension, 
6 i s  dec l ina t ion  and 
(x,y,z) i s  the  u n i t  vector.  

101-108 -- 
109-116 -- 
117-124 -- 
1 25- 132 0 

133-140 0 

141-147 0 

148-1 54 0 

155-163 O yr-1 

164-172 O yr-1 

173-181 

182-189 

190-198 

0 

0 

0 

199-206 0 

207-212 mag 

F8.5 
F8.5 
F8.5 

F8.4 

F8.4 

F7 .3 

F7.3 

F9.7 

F9.7 

F9.4 

F8 -4 

F9 04 

F8.4 

F6.3 

G.I. u n i t  vector x, standard epoch. 
G . I .  uni t  vector y, standard epoch. 
G.I. u n i t  vector  z, standard epoch. 

Right ascension, equinox and epoch 
1950.0, taken, i n  order  of 
preference,  from the  SAO, theAGK3 
Star Catalogue of Positions and 
Proper Motions North of -2f5 
Dectination (Dieckvoss 1975), Blanco 
et at. (1968), Jaschek (1978), and 
Worley (1976). 

Declination, equinox and epoch 
1950.0. 

Right ascension, equinox and epoch 
1900.0, taken from the  HD(E) and 
v a l i d  only f o r  HD s t a r s .  

Declination, equinox and epoch 
1900.0. 

Annual proper motion 6.1a)  i n  r i g h t  
ascension. 

Annual proper motion 6.16) i n  
dec l ina t ion .  

Centennial  precession i n  RA. 

Centennial  precession i n  DEC. 

Sum of precession and proper motion 
i n  r i g h t  ascension (centennial) .  
Where the re  is no proper motion, t h i s  
value is f o r  precession only. 

Sum of precession and proper motion 
i n  dec l ina t ion  (centennial) .  

U magnitude of theUBV system 
(Johnson and Morgan 1953) bes t  value 
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8 
Suggested Default  

Byte( e )  Units Format Value Descr ipt ion 

I f  observed values e x i s t ,  they are 
used; i f  no t ,  values are der ived 
us ing  the  procedure described by 
G o t t l i e b  ( 1 9 7 9 ~ ) .  

--- 2 13 I1 

214-219 mag 

220-225 mag 

F6.3 

F6.3 

226-227 -- I 2  

--- U magnitude de r iva t ion  f l a g  t o  
i n d i c a t e  the  method by which the best 
va lue  of U w a s  obtained. The meaning 
of each value i s  given below: 

0 : noU magnitude provided 

1 : U  magnitude observed 

2 : U  magnitude computed 
according t o  procedure given 
by Go t t l i eb  (1979 a ) 

3 : U-B observed and B computed 
from photovisual  and/or 
photographic magnitudes 

-9.999 B magnitude, best value. 
See note on V magnitude, bes t  value. 

-9.999 V magnitude, best value. 
The best  values of the B and V 
magnitudes were obtained whenever 
poss ib l e  from observed magnitudes. 
When these  were not ava i l ab le ,  they 
were der ived from color  index or 
photographic and/or photovisual  
magnitudes according t o  the  procedure 
given by G o t t l i e b  ( 1 9 7 9 ~ ) .  

--- B andV magnitudes de r iva t ion  f lag .  
This  f l a g  g ives  the method by which 
t h e  bes t  values  of t h e  B and V 
magnitudes were obtained. The meaning 
of each value is given below: 

1 : observed, taken from Nicolet  
(1978) or Blanco e t  at. (1968). 

2 : observed, taken from theIndez 
Catalogue of Vieual Double 
Stars (Worley 1976) 
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Table  1 (continiied) 

Suggested Default  
Byte(s)  Units Format Value Description 

3 : converted from the  HD or  SA0 
photographic Qtg 1 and 
photovisual  @ t v  ) magnitudes, 
using eq. (3-8) given by 
Go t t l i eb  (197% ) 

4 : converted from the HD or  SAO, 
photographic Q t g  ) and 
photovisual  Q t v )  magnitudes, 
us ing  eq. (3-9) given by 
G o t t l i e b  (197% ) 

5 : converted from the ftD or SA0 
photographic Qtg ) and 
photovisual  Qtv) magnitudes, 
us ing  eq. (3-10) given by 
Go t t l i eb  (197% ) 

6 : unconverted EID V=ptv, B T t g )  
repor ted  because s p e c t r a l  class 
unavai lable  

7 : same as above, when only 
V = ptv  ava i l ab le  

8 : same as above, when only 
B =ptg ava i l ab le  

9 : B from the AGK3 and V from 
s p e c t r a l  type i f  ava i l ab le  

10 : V  observed from Blanco et at. 
(1968) o r  Mermilliod & Nicolet  
(1977), andB obtained from E q .  
(3-9) given by Go t t l i eb  (197%) 

11 : ( B - V )  color  i n f e r r e d  from 
(ptg-ptvJ and observedY. 
Estimated 1 u e r r o r  is 0.4 
magnitudes i n  B and 0.2 i n  V.  
Affects  about 600 SKYMAP stars 

12 : similar to previous value (ll), 
V obsrved, only one of ptV or  
ptg a v a i l a b l e ,  and no s p e c t r a l  
data .  Magnitude unce r t a in ty  
es t imated  a t  0.2 i n  V and 0.3 
i n  B . 
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Suggested Default  
Byte(s) Units  Format Value Descr ipt ion 

228-233 mag F6.3 0.0 Photovisual magnitude Qtv  1. 

234-239 mag F6.3 0.0 Photographic magnitude Qty 1- 
P t v  a n d p t g  were obtained from the  HD 
o r  the  SA0 ( f o r  non-HD s t a r s ) .  They 
correspond approximately toV a n d B ,  
r e spec t ive ly ,  but no s p e c t r a l  
response curves are ava i l ab le  fo r  
them. 

240 --- 

241-246 mag 

247-252 mag 

253-258 mag 

1 1  

F6.3 

F6.3 

F5.3 

--- Ptv, p t g  presence f l a g ,  a s  defined 
below: 

0 : n e i t h e r p t v  n o r p t g  ava i l ab le  

1 : b o t h p t v  andp tg  ava i l ab le  from 
observat ions 

2 : p t v  ava i l ab le  from observat ions 
a n d p t g  derived fromptv and 
spectral  t y p e  

3 : p t g  ava i l ab le  from observat ions 
a n d p t v  derived f romptg  and 
s p e c t r a l  type 

4 : p t v  ava i l ab le  from observat ions;  
p t g  not given 

5 : p t g  ava i l ab le  from observat ions;  
p tv  not given 

-9.999 V magnitude, observed. Mean e r r o r  to  
be expected is 0.02 magnitude. 

-9.999 B-V co lo r ,  observed. Mean e r r o r  t o  be 
expected i s  0.02 magnitude. 

-9.999 U-B co lo r ,  observed. Mean e r r o r  t o  be 
expected is 0.03 magnitude. 
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Suggested Default  
Byte(s) Units Format Value Description 

259-263 - 15 0 Spec t ra l  class, coded, best value. 
The numerical code equiva len ts  of the  
s p e c t r a l  classes are given below. 
The f i r s t  t w o  digits give the  letter 
code : 

00 : 0 07 : B 
01 : B 08 : N 
02 : A 09 : c 
03 : F 10 : s 
04 : G 11 : WR 
05 : K 12 : wc 
06 : M 13 : WN 

The t h i r d  d i g i t  is the  number 
following the s p e c t r a l  type letter 
code; e.g., A8 becomes 02800. 1 
The fou r th  d i g i t  is 0 except  for  some 

~ 

0 and M stars, and f o r  stars with 
f r a c t i o n a l  s p e c t r a l  types ( t y p i c a l l y  I 
i n  0.5 increments). For 0 and M stars I 

with  small letters fol lowing the 
s p e c t r a l  type letter or number (e .g. ,  
08f o r  Ma), the  coding is: 

I 

I 
I 

l : a  6 : d  
3 : b  7 : e  
4 : c  9 : f  

For stars with a f r a c t i o n a l  s p e c t r a l  
type,  the f r a c t i o n  is encoded i n  the  
f o u r t h  d i g i t .  For example, B1.5 
becomes 01150. I 

, 

The f i f t h  d i g i t  implies prec is ion  of 
t h e  source of the  s p e c t r a l  type as 
below: 

0 : precise, or not  given ~ 

I 1 : one o r  less than one subclass  

2 : two subclasses  of uncer ta in ty  
3 : th ree  subclasses  of uncer ta in ty  
4 : four  subclasses  of unce r t a in ty  

unce r t a in ty  

, 
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Suggested Default 
b y t e ( s )  Unite Fonnat Value Descr ipt ion 

5 : f i v e  o r  more subclasses  of 
unce r t a in ty  

6 : old  s t y l e  s p e c t r a l  class 
7 : no subclass  
8 : - probably earlier spectral class 

9 : + probably later spectral class 
than shown 

than shown 

264-266 --- 13 

A f e w  special codes appear,  which are 
as follows: 

00000 no spectral class ava i l ab le  
99999 pecu l i a r  
99998 nova-like spectrum 

0 Luminosity class, coded, best value. 
The codes f o r  luminosity class are 
given below: 

5 : 0  
9 : Ia+ 
10 : I 
11 : Ia-0 
12 : Ia 
13 : Ia-Iab 
14 : Iab  
15 : 1-11 
16 : Ia-Lb 
17 : Iab-Ib 
18 : I b  
19 : Ib-I1 

20 : 
21 : 
22 : 
23 : 
24 : 
25 : 
26 : 
27 : 
28 : 
29 : 

11 
Lb-IIa 
I la 
IIa-I Lab 
I I ab  
11-111 
I Ia - I Ib  
IIab-IIb 
ILb 
IIb-111 

30 : 
31 : 
32 : 
34 : 
35 : 
38 : 

40 : 
42 : 
44 : 
45 : 
48 : 

50 : 
52 : 
54 : 
55 : 
58 : 

60 : 
70 : 

-10 : 
-30 : 
-50 : 

111 
IIb-I1 Ia 
IIIa 
LIIab 
I I I - I V  
IILb 

I V  
IVa 
IVab 
IV-v  
IVb 

V 
Va 
Vab 
v-VI 
vb 

V I  
V I  I 

C 
d 
I3 

Intermediate  classes are averaged; 
e . g . ,  I I I - I V  becomes 35. 
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Table 1 (continued) 

Suggested Uefault 
Byte(e) u t 8  Format Value Descr ipt ion 

267-272 - I6 (312) 0 Pecu l i a r i t y  code, best value. 
The code is a b d i g i t  i n t ege r  of the  
form AABBCC. The AA group ind ica t e s  
gene ra l  stellar p e c u l i a r i t i e s ,  the  BB 
group gives  chemical abundance 
p e c u l i a r i t i e s  and the  CC group gives 
p e c u l i a r i t i e s  i n  c h a r a c t e r i s t i c s  of 
l i n e  s t r eng ths  . 

267-268 -- I2 

269-270 -- 12 

0 L'he AA subcode cons i s t s  of 0 t o  2 
d i g i t s  as below: 

1 : m t a l l i c - l i n e  star (MT)* 
2 : composite spectrum f o r  P l r l t ip le  

3 : s h e l l  star (SH) 
4 : var i ab le  spectrum (Ut) 
5 : star + nebular  (NB) 
6 : dwarf Cepheid var iab le  (JX) 

star (CO) 

* two-letter codes i n  parentheses are 
SKYMAP abbreviat ions (bytes 
594-601) 

0 The bB subcodes are below: 

01 : Sr 
02 : Sr-Eu 
03 : Sr-Si 
04 : Sr-Cr 
05 : Sr-Si-Eu 
06 : Sr-Si-Cr 
07 : Sr-Si-lig 
08 : Sr-Cr-Hg 

10 : si 
11 : Si-Cr 
12 : Si-Cr-Fe 
13 : Si-Eu 
14 : Si-Mg 
15 : si-Eu-Hg 
17 : S i  A4200 
18 : Si-Fe 
19 : si A3955 

2 1  : iig 
22 : Hg-Mn 
24 : %-Si 

31 : C r  
32 : Cr-Eu 
33 : Cr-Sr-Eu 
34 : Cr-Si-Eu 
35 : Cr-Si A 4200 

41 : He 
42 : Eu 
43 : M l l  
44 : H 
45 : ~ 4 2 0 0  
46 : ~ 4 0 7 8  

50 : Ba 
51 : Ba-0 
53 : Ba-I1 

60 : Wkl 
61 : CH 

70 : CN-1 
71 : CN+l 
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Suggested Default  
Byte(s)  Units Format Value Descr ipt ion 

72 : 
73 : 
74 : 
76 : 
a i  : 
a 3  : 
a4  : 

a7  : 

85 : 
86 : 

CN-2 
CN+2 
CN-3 
C N l  
CNIA 
CNIA/B 
CNIB 
CNIB/ I1 
CN I1 
CN II/III 

88 : 
89 : 
90 : 
91 : 
92 : 
95 : 
96 : 
97 : 
98 : 

CN 111 
CN I I I / I V  
LN I V  

CN V 
CN I V / V  

CN+2, wkl 
CN-1, Glkl 
CN5 
C N I  5 

The symbols shown above are chemical 
elements whose s p e c t r a l  l i n e s  are 
anomalously in t ense ,  o r  i nd iv idua l  
wavelengths t h a t  are intense.  
Observers usua l ly  l i s t  the elements 
i n  order  of abundance; however, 
SKYMAP ignores  such order ing f o r  the  
purpose of s impl i f ica t ion .  The 
symbol CN is followed by an index 
running from +3 t o  -3, and an MK 
lumonisi ty  class. The index implies  
CN bands running from much s t ronger  
than normal t o  barely percept ib le .  

271-272 --- I2 0 The CC d i g i t s  are displayed below: 

01  : pecu l i a r  (p )  
02 : rapid r o t a t o r  (n )  
03  : codes 01 & 02 (np) 
04 : emission l i n e s  ( e )  
05 : codes 01 & 04 (pe)  
06 : codes 02 & 04 (ne)  
07 : codes 01, 02, and 04 (npe) 
10 : weak l ined  star (WL) 
11 : codes 01 & 10 (WL p) 
14 : codes 04 & 10 (WL e )  
20 : very rapid r o t a t o r  (nn) 
21 : codes 01 & 20 (nn p) 
24 : codes 04 & 20 (nn e) 
25 : codes 01, 04, & 20 (nn pe) 
30 : s t rong  or sharp  l i n e  (st)  
31 : codes 01 & 30 ( s t  p) 
33 : codes 01, 02, & 30 (st pn) 
40 : very s t rong  l i n e s  (vs) 
50 : very week l i n e s  (vw) 
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Sugges t ed  Default  
Byte(s) Units Format Value Description 

08 : Wolf-&yet subtypes (-A) 
09 : s p e c i a l  case of code 08 (-B) 

273 - I1 

18 : weak emission i n  0 stars ( f )  
28 : emission i n  0 stars ( ( f ) )  
38 : s t rong  emission i n  0 stars 

48 : very s t rong  emission i n  0 stars 
( ( ( f ) ) )  

( f ,  pel  

19 : OB stars i n  Walborn system ( (n ) )  
39 : OB stars i n  Walborn 

system ( ( ( n ) ) )  

96 : codes 20 & 97 (nn, K) 
97 : presence of Interstellar lines 

98 : broad and sharp l i n e  (ne) 
99 : t y p i c a l  p e c u l i a r i t i e s  (pec) 

( K) 

-1 : extreme s h e l l  star (eq) 
-2 : hor izonta l  branch star (HB) 
-3 : c e n t r a l  star of planetary 

nebula (PLAN) 

Letters i n  parentheses are SKYMAP 
abbrevia t ions  (bytes  594-597). 

Examples of converted Sp. types;  

Encoded Coded 
Sp. class G9 4900 

WN6 13600 
08.5 8 50 

Lum. class v 50 
1-11 15 

P e c u l i a r i t y  P S i  EU 1301 
20000 co 

( ( n ) )  39 

- Spect ra l  type source f lag .  
This va r i ab le  s p e c i f i e s  the source 
f o r  the  s p e c t r a l  class, luminosity 
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Suggested Default  
Byte(s) Units Format Value Description 

class, and p e c u l i a r i t y  code. 

0 Spec t r a l  c l a s s ,  luminosity 
class, and p e c u l i a r i t y  code 
not  ava i lab le .  

1,2,3 Spec t r a l  class, luminosity 
class, and p e c u l i a r i t y  code 
observed i n  the  MK system and 
reported by Jaschek (1978), 
Mermilliod (1973), or Blanco 
e t  a t .  (1968), respec t ive ly .  

4 Spec t r a l  class observed in the  
HD system and converted t o  
spectral class and luminosity 
c l a s s  i n  the  MK system; the  
p e c u l i a r i t y  code was set t o  0. 

5 Same as 4 f o r  SA0 spectral 
types . 

6 Same as 4 f o r  AGK3 s p e c t r a l  
types . 

7 Spect ra l  class, luminosity 
c l a s s ,  and p e c u l i a r i t y  code 
reported by Houk & Cowley 
(1975), and Houk (1978,1982). 

274-277 - I4 0 HD s p e c t r a l  type,  coded. The spectral  
type i n  the  HD system as given i n  the  
HD and the  SA0 cons i s t s  of a spectral  
class only. The spectral class code 
i s  4-digit  in teger .  The f i r s t  two 
d i g i t s  are the same as those f o r  the  
spectml claas, beat value (bytes 
259-263). The t h i r d  d i g i t  is the  
number following the  s p e c t r a l  type 
le t ter  code; e.g., A8 becomes 0280. 
I f  no spectral- type number is given 
t h e  t h i r d  and fou r th  d i g i t s  are 7. 
For example, A becomes 0277. The 
f o u r t h  d i g i t  is 0 except f o r  the old 
s t y l e  of s p e c t r a l  class f o r  some 0 
and M stars, and f o r  stars with 
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Table 1 (contlnued) 

Suggested Default 
Byte(s) Units Format Value Description 

f r a c t i o n a l  s p e c t r a l  types. 
M stars with small letters following 
t h e  s p e c t r a l  t y p e  let ter o r  number 
(e.g., 08f o r  Ma), the  coding is: 

For 0 and 

1 : a  4 : d  
2 : b  6 : e  
3 : c  8 : f  

278-282 - I 5  

283-285 - I 3  

285-291 - I 6  

I1 292 - 

0 

0 

0 

- 

I 292-301 F9.4 -999.9988 

” 302-310 F9.4 -999.9988 

31 1-317 PC F7.1 0.0 

MK s p e c t r a l  class, observed, coded, 
obtained from Jaschek (1978) or  i f  
not  ava i l ab le  there ,  from Blanco et 
at .  (1968). The numerical codes are 
t h e  same as the codes of the 8peCtRZt 
clues, best mtue (bytes 259-263). 

MK luminosity class, observed, coded. 
Numerical codes are the  same as the  
codes of the tuhnoeity Ck68, b a t  
value (bytes 264-266). 

MK p e c u l i a r i t y  code, observed. 
Numerical codes are the  same as the  
peculiarity code, beet mlue (bytes 
267-272) . 
MK s p e c t r a l  type source f l a g ,  as 
defined below: 

0 : none ava i l ab le  

1 : taken from Jaschek (1978) 

2 : taken from Mermilliod (1973) 

3 : taken from Blancoe t  at. (1968) 

Trigonometric pa ra l l ax  taken from 
t h e  Gelzeml Catalogue of 
Tdgorlometric Stel lar  R a ~ ~ l l a x e s  
(Jenkins 1952) . 
Probable e r r o r  i n  Trigonometric 
p a r a l l a x  (Jenkins 1952). 

Distance ca lcu la ted  from 
tr igonometr ic  paral lax.  
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Table 1 (continued) 

Suggested Default  
Byte(s) Units Format Value Description 

318-324 

325-331 

3 3 2-3 39 

340-346 

347-353 

353-36 1 

362-369 

370-377 

3 7 8-38 5 

3 8 6-39 2 

PC 

PC 

mag 

P C  

PC 

km/sec 

kmlsec 

kmlsec 

km/sec 

PC 

F7.1 

F7.1 

Fa. 3 

F7.1 

F7.1 

F8.3 

F8.3 

F8.3 

F8.3 

F7.1 

0.0 

0.0 

-999.999 

0.0 

0.0 

-999.999 

-999.999 

-999.999 

-999.999 

0.0 

Trigonometric pa ra l l ax  d i s t ance  
e r r o r ,  der ived from the probable 
e r r o r .  

Trigonometric minimum d i s t ance ,  
der ived if the para l l ax  i s  too small 
compared t o  the  e r r o r  i n  para l lax .  

Absolute v i s u a l  magnitude, obtained 
from spectral type and used i n  the  
computation of spectroscopic  
dis tance.  It is defined as what the  
observed (apparent)  v i s u a l  magnitude 
would be i f  the  star were at  a 
d is tance  of 10 parsecs with no 
i n t e r s t e l l a r  absorption. The 
c a l i b r a t i o n  is taken from Keenan 
(1963), except f o r  superga in ts ,  which 
i s  taken from Blaauw (1963). 

Spectroscopic dis tance.  

Spectroscopic d is tance  e r r o r .  

Radial  veloci ty .  Observed r a d i a l  
v e l o c i t i e s  are from the  Cenerrxt 
Catalogue of Ste l lar  Radial 
Velocit ies (GCRV) (Wilson 1953). For 
stars not i n  the  GCRV, the  inverse  of 
Sun's motion r e l a t i v e  t o  the  l o c a l  
s tandard of rest (LSR) i n  the  
d i r e c t i o n  of the  star is taken as the 
r a d i a l  veloci ty .  This is 
s t a t i s t i c a l l y  the  most l i k e l y  value. 

0 component of space ve loc i ty  
r e l a t i v e  t o  the  LSR (Mihalas 1968). 

11 component of space ve loc i ty  
r e l a t i v e  t o  the LSR (Mihalas 1968). 

Z component of space ve loc i ty  
r e l a t i v e  t o  the  LSR (Mihalas 1968). 

Maximum dis tance  based on space 
mo t ion. 
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Table 1 (continued] 

Suggested Default  
Byte(s) Units Format Value Descr ipt ion 

393-399 PC F7.1 0.0 B e s t  d is tance.  I f  t r igonometr ic  
parallax and spectroscopic  d is tances  
are both ava i lab le ,  they are combined 
t o  yie ld  the  best  d i s tance ,  I f  only 
one d is tance  is ava i l ab le ,  it is 
used, The de ta i l ed  procedure is 
described by Go t t l i eb  (197% ). 

400-406 PC F7.1 

407 --- I1 

0.0 Error i n  best distance.  

--- Distance der iva t ion  f l ag ,  A f l a g  is 
given which s p e c i f i e s  how the best 
d i s t ance  w a s  obtained, The f l a g  value 
and i ts  meanings are given below: 

0 : no dis tance  given 

1 : dis tance  obtained from 
tr igonometr ic  pa ra l l ax  a lone  

2 : dis tance  obtained from 
spec t roscopic  pa ra l l ax  alone 

3 : dis tance  obtained is  a 
combination of t r igonometr ic  
and spectroscopic  para l laxes  

4 : dis tance  c i t e d  is a minimum 
d i s t ance  computed from 
tr igonometr ic  paral lax.  

5 : dis tance  c i t e d  is a maximum 
d i s t ance  computed from space 
v e l o c i t i e s  , 

408-413 mag F6.3 -9.999 I n t e r s t e l l a r  absorpt ion A y .  

--- Color excess E(B-V). 414-419 mag F6.3 

420 --- I1 --- Source f l a g  f o r  i n t e r s t e l l a r  
absorption. This f l a g  ind ica t e s  which 
method w a s  used t o  obta in  
i n t e r s t e l l a r  absorption: 

0 : no absorpt ion given 

1 : absorpt ion derived fromB andV 
magnitudes alone 
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Table 1 (continued) 

Suggested l k f a u l t  
Byte(s) Unite Format Value Description 

2 : absorpt ion derived f r o m u ,  B , 
and V magnitudes 

3 : absorpt ion derived from dis tance  
and d i r e c t i o n  t o  the  star 

421-423 - I 3  

424 - I1 

433 --- I1  

434-443 days F10.3 

0 

-- 

425-432 mag F8.3 -999.999 

-- 

0.0 

444-452 days F9.3 

I 453-458 F6.2 

0.0 

0.0 

Var iab i l i t y  type code. The numerical 
codes are given i n  Table 2. 

Questionable v a r i a b i l i t y  f l ag .  
I f  the  v a r i a b i l i t y  of a star is 
considered quest ionable ,  t h i s  f l a g  is 
1 ;  otherwise,  i t  is 0. 

Difference between the b r i g h t e s t  and 
f a i n t e s t  magnitudes, for each r egu la r  
va r i ab le  star and many well-observed 
i r r e g u l a r  var iab les  . 
Variable magnitude t y p e  f lag .  If t h i s  
f l a g  has a value of 1,  m r e f e r s  t o  B 
or ptg; i f  i t  is 2, the  d i f f e rence  
ref  e r a  t o  V. 

Epoch of var ia t ion .  The epoch of the 
v a r i a b l e  star is  the  t i m e  of a 
re ference  point i n  i ts  l i g h t  
v a r i a t i o n  func t ion ,  usua l ly  the time 
of minimum l i g h t .  It is expressed i n  
J u l i a n  days minus 2,400,000. 
Kukarkin and Parenago (1963) may be 
consul ted f o r  more d e t a i l e d  
information. 

Period of var ia t ion .  The period of a 
regu la r  va r i ab le  star is the  durat ion 
of one cycle i n  i ts  l i g h t  v a r i a t i o n  
funct ion.  I r r e g u l a r  and most 
semiregular  var iab les  dc c o t  have 
meaningful periods because t h e i r  
v a r i a t i o n s  are too unpredictable .  

Separation of two b r igh te s t  com- 
ponents of a phys ica l  mul t ip le  star. 
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Suggested Default  
Byte(s) Units Format Value Description 

459-464 mag F6.3 -9.999 

1000 465-468 years  I4 

469-475 

476-482 

483-489 

490-496 

497-503 

0 F7.4 -9.999 

0 F7.4 -9.999 

0 F7.4 -9.999 

0 F7.4 -9 . 999 

0 F7.4 -9.999 

Brightness d i f f e rence  between the  two 
b r i g h t e s t  components of a physical 
mu l t ip l e  star . 
Year of observation. The year i n  
which the  sepa ra t ion  observation w a s  
made can be used t o  determine the 
v a l i d i t y  of the assumption t h a t  t he  
sepa ra t ion  is s t i l l  valid. All stars 
having a v a l i d  value of separa t ion  
a l s o  have a v a l i d  value i n  year of 
observation. 

Distance t o  the nea res t  neighbor star 
in the  catalog. If the d i s t ance  is 
more than 0.5 degree, i t  is coded as 
360.0. I f  the nea res t  neighbor is a 
m e m b e r  of a phys ica l  n u l t i p l e  star 
system with t h i s  star, i t  is made 
negative (hence -0.01 means t h a t  t h e  
nea res t  star t o  t h i s  star is 0.01 
degree away and is p a r t  of a m l t i p l e  
s ta r  system. 

Distance t o  the nea res t  neighbor star 
f a r t h e r  than 2" from t h i s  star. See 
no te  concerning d i s t ance  t o  the  
n e a r e s t  neighbor star i n  t h e  ca t a log  
(bytes  469-475) . 
Distance t o  the  neares t  neighbor star 
f a r t h e r  than 5" from t h i s  star. See 
note  concerning d i s t ance  t o  the  
n e a r e s t  neighbor star i n  t h e  ca t a log  
(bytes  469-475). 

Distance t o  the  nea res t  neighbor star 
f a r t h e r  than 15" from t h i s  star. See 
note  concerning d i s t ance  t o  the  
nea res t  neighbor star i n  the ca t a log  
(bytes  469-475). 

Distance t o  the  nea res t  neighbor star 
f a r t h e r  than 40" from t h i s  star. See 
note  concerning d i s t ance  t o  the  
nearest neighbor star i n  t h e  ca t a log  
(bytes  469-475). 
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Suggested Default 
E)yte(s) Units Format Value Descr ipt ion 

504-5 10 

5 11-517 

5 18-524 

525-531 

532-538 

539-545 

0 F7.4 

0 F7.4 

0 F7.4 

0 F7.4 

0 F7.4 

0 F7.4 

-9.999 

-9.999 

-9.999 

-9.999 

-9.999 

-9.999 

Distance t o  the nea res t  neighbor star 
f a r t h e r  than 120" from t h i s  star. See 
note  concerning d i s t ance  t o  the  
n e a r e s t  neighbor star i n  the ca t a log  
(bytes  469-475). 

Distance t o  the  nearest neighbor star 
f a r t h e r  than 300" from t h i s  star. See 
no te  concerning d i s t ance  t o  the 
n e a r e s t  neighbor star i n  the ca t a log  
(bytes  469-475). 

Distance t o  the nea res t  neighbor 
ca t a log  star no more than two 
magnitudes f a i n t e r  than t h i s  star. 
See note concerning d i s t ance  t o  the  
nea res t  neighbor star i n  t h e  ca t a log  
(bytes  469-475) . 
Distance t o  the  nea res t  neighbor star 
no more than two magnitudes f a i n t e r  
than t h i s  star and f a r t h e r  than 5" 
from t h i s  star. See note  concerning 
d i s t ance  t o  the nea res t  neighbor star 
i n  the ca ta log  (bytes 469-475). 

Distance t o  the nea res t  neighbor star 
no more than two lnagnitudes f a i n t e r  
than t h i s  star and f a r t h e r  than 40" 
from t h i s  star. See note concerning 
d i s t ance  t o  the  nea res t  neighbor star 
i n  the ca t a log  (bytes 469-475). 

Distance t o  the  nea res t  neighbor star 
no more than two magnitudes f a i n t e r  
than t h i s  star and f a r t h e r  than 300" 
from t h i s  star. See note concerning 
d i s t ance  t o  the  nea res t  neighbor s t a r  
i n  the  ca t a log  (bytes 469-475). 
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Suggested Default  I 
Byte(8) Units Format Value Description , 

546-547 --- I2 

548-549 --- I2 

0 Source of pos i t ion  f lag.  This f l a g  
gives  the  source of the star's 
p o s i t  ion  : 

1 SA0 Star Catalog (SA0 Staff 

2. The HD Catalogue (Cannon and 
Pickering 1918-1924) and The 
HD Extension (Cannon 
1925-1936, Cannon and Walton 
Mayall 1949) . 
Phot oe 1 ectric Cat at ogue 
(Blanc0 et at. 1968). 

1966) . 

I 
3 

4 Catalogue of Selected Speatnzt 
Types in the Morgan-Keenan 
System (Jaschek 1978). 

5 Index Catalogue of Visual 
Double Stars (Worley 1976). I 

6 General Catalogue of Trigona- l 
metric Stellar Parulllaxea 
(Jenkins 1952). , 

, 

7 General Catalogue of Stellar I 

Radial Velocities (Wilson 
1953) . 

8 AGK3 Star Catalogue of I 
Positions and Proper Motions 
North of -2.05 Declination I 
(Dieckvoss 1975). 

~ 9 General Catalogue of Variable 
Stars (Kukarkinet  at. 1969- 
1970). 

10 Miscellaneous . I 

0 Source of r a d i a l  velocty f lag .  
This f l a g  gives  the  source of the  
star's r a d i a l  veloci ty .  I f  it is 0, 
t he  r a d i a l  ve loc i ty  quoted is the  
inverse  of the  Sun's motion; i f  it is 
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Suggested Default  
Byte(s)  Units Format Value Description 

1, the  r e d i a l  ve loc i ty  is  taken from 
General Catalogue of Stel lar  Radial 
Velocit ies (Wilson 1953). 

550-557 -- It? 

558-562 I 

563-567 

F5.1 

F5. 1 

I8 568-575 - 

0 Multiple-star f lag .  This f l a g  gives  
t h e  source of mult iple-s tar  data:  

0 No mul t ip l e - s t a r  da t a  given 

1 Index Catalogue of V-isuat 
Double Stars (Worley 1976) . 

2 -  Two or  more source-catalog 
23599999 stars within 1' of one 

another  were combined. This 
g ives  the SKYMAP number of 
t he  secondary. 

99999999 l h o  or more source-catalog 
stars wi th in  1' of one 
another  were combined. The 
secondary had no HD number. 

0 S y s t e m a t i c  e r r o r  i n  r i g h t  ascension. 
See note on sys temat ic  e r r o r  i n  
dec l ina t ion .  

0 Systematic e r r o r  i n  dec l ina t ion .  
The systematic e r r o r s  i n  R.A. and 
Dec. are f o r  HD stars i n  the  region 
of the  sky including t h i s  star. The 
co r rec t ion  mst be added to  the  HD 
pos i t i on  t o  co r rec t  the  sys temat ic  
e r r o r s .  These e r r o r s  are va l id  only 
f o r  stars whose pos i t ions  come from 
t h e  HD or  HDE. Additional details 
can be found i n  Go t t l i eb  (1977). 

0 SKYMAP number of previous SKYMAP star 
i f  merged with t h i s  star t o  e l imina te  
dup l i ca t e  en t ry  (0 i f  not present) .  
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Suggested Default 
Byte(s) Units Format Value Description 

576-579 - A4 - Source of posit ion.  
The source of the pos i t i on  at the 
s tandard  epoch is encoded as follows: 

SA0 

HD 

B U N  

JAS 

MULT 

PAR 

WIL 

AGK3 

VAR 

SA0 Star Catalog (SA0 Staff  
1966). 

The HD Catalogue (Cannon and 
Pickering 1918-1924) andThe 
HD Extension (Cannon 
1925-1936, Cannon and Walton 
Mayall 1949). 

Blanco e t  a t .  (1968). 

Catalogue of selected 
Spectrvrl Type8 i n  the 
Morgan-Kesnan Sys t em (Jaechek 
1978) . 
Index Catalogue of Vieual 
Double Stara (Worley 1976). 

Genervll Catalogue of Trigono- 
metric Stel lar  PamtZaxss 
(Jenkins 1952). 

Cenervlt Catalogue of Stel lar  
Radial Velocit ies (Wilson 
1953) . 

AGK3 Star Catalogue of 
Positions and Proper Motions 
North of -2 .  So Declination 
(Dieckvoss 1975). 

General Catalogue of Variable 
Stars (Kukarkin e t  a t .  1969- 
1970) . 

580 - A1 - Source of U magnitude , encoded as 
follows : 

Blank U magnitude observed on the  
UBV system o r  none given i n  
U magnitude, best value (bytes 
207-212) . 
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Suggested Default  
Byte(s) Units Format Value Descr ip t ion  

581 --- A1 

582-585 --- A4 

586-593 --- A8 

594-601 --- A8 

602 --- A1 

603-606 --- A4 

* U magnitude computed as noted 
under U magnitude de r iva t ion  
f l ag .  

--- The source of t he  bes t  V and B 
magnitudes is encoded as follows: 

Blank V and B both observed. 

C converted from HD o r  SA0 
magnitudes as noted i n V  and 
B magnitudes de r iva t ion  f l a g  
(by te s  226-227) 

H unconverted from HD or  SA0 
magnitudes 

* V observed inUBV system; B 
computed from V and t h e  
s p e c t r a l  type o r  not given i n  

B magnitude, bes t  va lue  
(bytes  214-219) 

--- Spec t r a l  class, encoded (see bytes 
259-263). 

--- Luminosity class, encoded (see bytes 
264-266) e 

--- P e c u l i a r i t y ,  encoded (see. bytes 
267-272). There is  an a s t e r i s k  (*) 
between each group. All codes are 
g iven  in upper case charac te rs .  

--- Source of s p e c t r a l  type, encoded as 
follows : 

Blank observed on the  MK system o r  
ntj t given 

H converted from the  HD system 

--- Source of d i s tance .  The method by 
which the  best d i s t ance  (bytes  
383-389) w a s  derived is encoded as 
follows : 

Blank no d i s t ance  given 
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Suggested Default 
Byte(a) Units Format Value Description 

T distance from trigonometric 
parallax (z t) 

S distance from spectroscopic 
parallax b sp) 

S,T distance from a combination of 
z t and x sp 

MIN distance is a minimum distance 
from rt 

MAX distance is a maximum distance 
from space velocities 

607-610 -- A4 

611-618 --- AB 

619 -- I1 

--- Source of interstellar absorption. 
The source of the interstellar 
absorption& (bytes 408-413) is 
encoded as follows: 

Blank none given 

BV derived from B and V 

UBV derived from U , B and V 

* derived from distance and 
direct ion 

--- Variability type. An 8-character 
description of the type of variabilty 
is given. Table 2 provides an inter- 
pretation of these codes and a cross 
reference to the numerical codes of 
variability type (bytes 421-423). 

-- Ptv and p t g  source flag. The values 
for this flag are given below: 

0 Noptv orptg data 

1 HD catalog source 

2 SA0 catalog source 

3 AGK catalog source 
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The Information reported i n  Table 3 is  s u f f i c i e n t  f o r  a use r  t o  read the 
machine version of the  catalog. Tape c h a r a c t e r i s t i c s  which are usual ly  varied 
among computer i n s t a l l a t i o n s ,  such a8 block (physical  record)  s i z e ,  blocking 
f a c t o r  ( l o g i c a l  records/physical record) ,  t o t a l  number of blocks, tape  
dens i ty ,  and coding (EBCDIC, ASCXI, BCD, e tc . )  are not l i s t e d  here ,  but should 
always be t ransmit ted with tape copies of the catalog. 

Table 3. Tape cha rac t e r i s t i c s .  SKYMAP Catalog of 248516 Stare. Version 3.3. 

NUMBEROFTRACKS 0 rn . . 9 

NUMBEROFFILES . . m . .  . . 1 

LOGICAL RECORD LENGTH (BYTES) . . . . . . . . . . . . . . . 619 

KECORDFORMAT . FB* 

TOTAL NUMBER OF LOGICAL RECORDS . . . . . . . . . . . . . . . 248,516 
~- ~~ ~~ -~ 

* Fixed block length ( l a s t  block may be shor t )  
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SECTION 4 - REMARKS, MODIFICATIONS AND REFERENCES 

The tape version of theSKYMAP C a t a l o g  Of 248516 Stara,  Version 3.3 was 
received from Code 554,  NASAIGoddard Space Flight Center, on September 1 7 ,  
1986. It contained logical records consisting of a combination of binary and 
EBCDIC data. To facilitate wider use of all SKYMAP data without the necessity 
for translating the binary data by other than IBM-compatible computer systems, 
a formatted (character) version was prepared at the ADC. 
96 through 106 ,  119, and 120 which are redundant character data for the purpose 
of printing were eliminated and all binary data were converted to character 
form in the version of the catalog which is described in this document. 

The word numbers of 
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SECTION 5 - SAMPLE LISTING 

The sample listing given on t h e  following pages shows l o g i c a l  records e x a c t l y  
as they are recorded on the  tape. F u l l  sets of records f o r  severa l  stars a t  
t h e  beginning and end of the  data  f i l e  are l i s t e d .  The start of each record 
and bytes within the  record are ind ica ted  by the  column heading index (read 
v e r t i c a l l y )  across the  top of each page. 

Since the  SKYMAP records are longer than the  page width, they are folded t o  
fou r  l i n e s  per record. The f i r s t  t o  four th  rows f o r  each record contain bytes 
1-190, 191-380, 381-570, and 571-619, respect ively.  
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